Inhibitors of cathepsin B improve memory and reduce beta-amyloid in transgenic Alzheimer disease mice expressing the wild-type, but not the Swedish mutant, beta-secretase site of the amyloid precursor protein.
Elucidation of Abeta-lowering agents that inhibit processing of the wild-type (WT) beta-secretase amyloid precursor protein (APP) site, present in most Alzheimer disease (AD) patients, is a logical approach for improving memory deficit in AD. The cysteine protease inhibitors CA074Me and E64d were selected by inhibition of beta-secretase activity in regulated secretory vesicles that produce beta-amyloid (Abeta). The regulated secretory vesicle activity, represented by cathepsin B, selectively cleaves the WT beta-secretase site but not the rare Swedish mutant beta-secretase site. In vivo treatment of London APP mice, expressing the WT beta-secretase site, with these inhibitors resulted in substantial improvement in memory deficit assessed by the Morris water maze test. After inhibitor treatment, the improved memory function was accompanied by reduced amyloid plaque load, decreased Abeta40 and Abeta42, and reduced C-terminal beta-secretase fragment derived from APP by beta-secretase. However, the inhibitors had no effects on any of these parameters in mice expressing the Swedish mutant beta-secretase site of APP. The notable efficacy of these inhibitors to improve memory and reduce Abeta in an AD animal model expressing the WT beta-secretase APP site present in the majority of AD patients provides support for CA074Me and E64d inhibitors as potential AD therapeutic agents.